In order to study the low-latitude cutoff of whistlers and the propagation mechanism of a low-latitude whistler, simultaneous observation of whistlers was carried out at Hahajima (geomag. coord. 16.5N, 208.8E) in the Bonin Islands and at Yamaoka observatory, Chubu Institute of Technology (24.7N, 203.6E) during the period from 30 January to 8 February, 1979. These stations lie approximately in the same magnetic meridian plane. A rectangular loop antenna (5 m (height), 10 m (base), 3 turns) was used at Hahajima, with its axis in the North-South direction and an amplifier was installed about 30 m apart from the antenna site. The total gain of the amplifier is 110 dB, with a bandwidth of 300 Hz-9 kHz. At the same spot we set a tape recorder and a timer. With these devices, the observation was made for two minutes starting from 50 min of every hour. The description of the VLF equipments at Yamaoka observatory is given in KuRZMOTo et al. (1977). Figure 1 shows the diurnal variation of occurrence rate at Yamaoka (solid line) and at Hahajima (broken line). The variation at Yamaoka consists of a small peak at dawn and a broad enhanced peak during several hours around sunset. While, being remarkably different from the variation at Yamaoka, the variation at Hahajima has an extremely large peak at dawn, and a very small peak in the late afternoon. The total number of whistlers at Hahajima for the ten days was 164 (the average value of dispersion 19.0 sec), and that at Yamaoka was 222 (35.5 sec) The occurrence at Hahajima is about three times that at Yamaoka in the early morning. On the other hand, it is about one ninth that at Yamaoka in the late afternoon. The characteristics in Fig. 1 are in good agreement with previous works by HAYAKAWA and OHTSU (1973 ), HAYAKAWA and TANAKA (1978 ), and ONDOH et al. (1979 . Figure 2 shows the diurnal variation of dispersion at both stations. The dispersion in each hour is illustrated by a dot with different sizes depending on the occurrence number. In the early morning the dominant dispersion ranges from 15 to 20 sec at Hahajima, while the dispersion is widely scatterd in a range from 15 to 60 sec%2 at Yamaoka. This seems to indicate that the whistlers with dispersion of 15 to 20 sec2 have emerged from the ionosphere at a latitude just around 575
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The whistlers in the late afternoon are of multi-flash type and the dispersion is concentrated to a small range of 30-40 sect2 at both stations. A comparison of occurrence histograms of dispersion at Yamaoka and Moshiri (geomag. lat. 34.5N) has yielded that the path latitude of those dispersion whistlers is likely to be around 30. Furthermore, the occurrence rate and intensity at Yamaoka are higher than those at Hahajima, and only about 10% of daytime whistlers at Yamaoka were also identified at Hahajima. Figure 3 is an example of a morning whistler simultaneously observed at both stations. Among the multi-flash whistlers with a dispersion of 15 sec at Hahajima, only the left-most one with the strongest intensity is faintly seen at Yamaoka. As mentioned above, about 20% of the morning whistlers are found at Yamaoka. Provided that the morning whistlers with dispersion of 15 sect/2 are ducted as suggested by ONDOH et al. (1979) and have emerged at a latitude close to Hahajima, the overlapping portion of the trapping cone and the transmission cone is very small at these latitudes, resulting in a narrow horizontal beam around the magnetic meridian plane (HELLIWELL, 1965) . The decrease of occurrence of morning whistlers with increasing latitude is probably caused by the propagation loss in the earth-ionosphere waveguide. Figure 4 shows an example of a late afternoon whistler with dispersion of 40 sect/2 simultaneously received at both stations at 19: 51 h LT on 30 January. During this period, the number of whistlers at Yamaoka was 25, while we observed only 2 whistlers at Hahajima. A comparison of the two panels in Fig. 4 suggests that the intensity is more enhanced at Yamoka than at Hahajima. Recent studies on the sunset whistlers by HAYAKAWA and OHTSU (1973 ), IWAI et al. (1974 ), and HAYAKAWA and IWAI (1975 , have yielded that the late afternoon whistlers in the latitude of 20-25 are likely to be ducted along the field lines. As mentioned earlier, the path latitude of those dispersion whistlers seems to be around 30, relatively close to the latitude of Moshiri. Due to the larger dip angle of the Earth's magnetic field at these latitudes, it may be possible that the transmission cone overlaps with the trapping cone for ducted propagation if we assume favorable ionospheric tilting at the duct exit. In this case we expect some wave energy propagating toward lower latitudes in the meridian plane, in agreement with the observation.
In conclusion, we consider it necessary to carry out further detailed studies on the comparison of our data at Hahajima and Yamaoka with the data from other stations such as Moshiri (nearly in the same meridian plane) and Kagoshima (considerably separated in longitude) of Research Institute of Atmospherics, Nagoya University, in order to get a further understanding of the propagation mechanism and the ionospheric transmission characteristics of low and equatorial-latitude whistlers.
